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LHCb UK T1/T2 Requirements - 2008
This document summarises the current estimates of LHCb requirements for the UK Tier 1 and Tier 2 centres in 2008.

LHCb COMPUTING MODEL - REMINDER
In the LHCb Computing Model, the raw data is first streamed from the detector to the CERN Tier 0 at 2000 events/s (event size=35kB) giving a data rate of 70MB/s. All of the raw data will be stored at CERN (t1d0) and CERN will reconstruct 20% of the data. The subsequent data flow is described below:

· Another copy of the RAW data from the Tier 0 will be distributed across the six external Tier 1 centres and CERN. 

· The reconstruction and first stripping of the data will occur in quasi real-time at each Tier 1, with a minimum delay of a few days.

· The stripped DST and TAG data from each centre will be distributed to the other Tier centres and CERN over the data taking period to ensure load balancing. This data will remain on disk for user analysis.

· Reprocessing of the complete year’s data sample will need to be performed at least once during the following shutdown (the Event Filter Farm can also be used outside of data taking to boost resources).  It is anticipated that the stripping will take place four times for each year; twice in association with the reconstruction of the data and twice outside of these periods.

· Analysis will be performed at the six Tier 1 centres and CERN.

In the case of Monte-Carlo data: 

· The Tier 2 centres will be the Monte-Carlo production centres, with both CERN and the Tier 1 centres acting as the central repositories for storing the simulated data.

· The whole of the current year’s Monte-Carlo DST will be available on disk at CERN and with other copies distributed over the six Tier 1 centres.

UK TIER 1 RESOURCES

LHCb requested the resources listed in Table 1 from the UK Tier 1 in 2008 (GridPP3 proposal).
	TABLE 1

LHCb Request for UK Tier 1 (GRIDPP3) – 18.6% Share 

	CPU (kSI2K)
	Disk (TB)
	Tape (TB)

	329
	191
	161


The disk cache needed in front of the Tier 1 MSS is in addition to the above disk request.

The UK Tier as defined above is very close to a “typical” LHCb Tier 1 centre. Under this assumption, the estimated network data rates for different operations at the UK Tier 1 are listed below:
	TABLE 2 

UK Tier 1- Tier 0- Other Tier 1 Data Rates 2008 (“Typical Tier 1”)

	Operation
	T0 => UK T1
	UK T1 => T0
	UK T1 => Other T1
	Other T1 => UK T1

	Data taking (stripping excluded)
	6 MB/s
	0 MB/s
	0 MB/s
	0 MB/s

	Stripping during data taking
	1 MB/s
	1 MB/s
	6 MB/s
	6 MB/s

	Reprocessing (2 months)
	2 MB/s
	1 MB/s
	4 MB/s
	4 MB/s

	Re-stripping (1 month, x2/year)  
	3.5 MB/s
	3.5 MB/s
	16 MB/s
	16 MB/s


The storage classes required at the UK Tier 1 are as follows:

	TABLE 3
UK Tier 1 Storage Classes

	tape1disk0
	RAW data

rDST data processed at centre

DST and MC data for archival
	~50% RAW data will be accessed again for reprocessing in a year.
All rDST data will be accessed additional twice a year for stripping.

	tape1disk1
	DST data for analysis
MC data
	DST data will migrate from t1d1 class to t1d0 as later copies of the stripping are performed.

	tape0disk1
	(partial) DST data for analysis.

Shared user analysis output files.
	DST data removed from disk as later versions become available.


The rates for data transfers to batch worker nodes for various operations at a typical Tier 1 are summarised below:  
	TABLE 4
UK Tier 1 Worker Node Data Rates (“Typical Tier 1”)

	Operation
	To Worker Nodes
	From Worker Nodes

	Data taking (stripping excluded)
	5MB/s 
	RAW
	3 MB/s
	rDST

	Stripping during data taking
	3 MB/s 
	rDST
	1 MB/s
	stripped DST

	User Analysis
	40 MB/s  
	DST
	10 MB/s
	user output

	Reprocessing (2 months)
	4.5 MB/s
	RAW
	2.5 MB/s 
	rDST

	Stripping component
	4.5 MB/s

2.5 MB/s
	RAW

rDST
	1MB/s
	stripped DST

	Re-stripping (1 month, x 2/year)
	8.5 MB/s

15 MB/s   
	rDST

RAW
	3.5 MB/s


	stripped DST



For a pictorial representation of these flows, see https://twiki.cern.ch/twiki/pub/LCG/GSSDLHCB/Dataflows.pdf
UK TIER 2 RESOURCES
The preliminary Tier 2 planning in the GridPP3 proposal for 2008, allocated LHCb resources in each of the four Tier-2 centres spread over nine institutes. Access to resources at other UK sites is assumed on a load-sharing basis. Using the LHCb requirements submitted to the PPRP (reflecting the revised LHC schedule), this gives the following distribution:
	TABLE 5
LHCb(UK) Tier 2 Provisional Resources 2008 (GridPP3) 

	TIER 2
	INSTITUTE
	FRACTION
	CPU(kSI2K)
	DISK(TB)

	London
	Imperial
	10%
	109.2
	

0.3

	NorthGrid
	Liverpool
	20%
	218.4
	0.6

	ScotGrid
	Durham
	3%
	32.8
	0.01

	
	Edinburgh
	12%
	131.1
	0.4

	
	Glasgow
	15%
	163.8
	0.5

	SouthGrid
	Bristol
	10%
	
109.2
	

0.3

	
	Cambridge
	10%
	109.2
	0.3

	
	Oxford
	10%
	109.2
	0.3

	
	RAL PPD
	10%
	109.2
	0.3

	RESOURCES REQUESTED
	100%
	1092
	3


In LHCb, the UK Tier 2 centres are only used for Monte-Carlo production. This means that there is only one direction of data flow which is fairly continuous and averaged over a large part of each year. The T2-T1 WAN traffic for LHCb is therefore negligible when compared to the GPD experiments and the current estimates (based on 2008 pledge) are tabulated below.
	TABLE 6
UK Tier 2 – UK  Tier 1 Data Rates 2008

	UK T2 => UK T1 Average/ Peak
	UK T1 => UK T2 Average/Peak

	0.4 MB/s
	0 MB/s


FURTHER INFORMATION
Further information on storage classes and data flow for LHCb can be found at 

https://twiki.cern.ch/twiki/bin/view/LCG/GSSDLHCB
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